Introduction
Every year, about 1.5 billion cubic meters sludge was generated in China's urban water supply plants.If the discharged sludge was treated and utilized improperly, it will have a serious negative impact on the surrounding ecological environment.Therefore, the disposal of sludge from waterworks has become a prominent problem in the field of environmental pollution prevention and control [1] . There are many methods for sludge disposal, but the cost of most of them is relatively high, and the impact on the environment is relatively great. Therefore, how to treat and utilize these sludges economically and environmentally has become a hot issue in the field of water treatment.
Composition of sludge in municipal waterworks
The sludge of municipal waterworks is mainly composed of impurities such as organic matter, inorganic substances, heavy metal elements and the coagulant added during the water treatment process. According to the analysis of the composition of sewage and sludge in some waterworks, the sewage and sludge of the water supply plant almost contain all the elements and compounds of the surface layer through which the raw water flows. Table 1 shows the coagulation sedimentation tanks of four different waterworks. The typical composition of discharged sludge from coagulative precipitation tank was shown in Table 1 [2] . 
Typical treatment process of sludge in waterworks
The typical treatment process of sludge in waterworks was shown as Figure 1 .
Regulation
Both the sedimentation tank drain water and the filter backwash water are intermittently discharged, and the flow rate and mud content vary with time. If it is discharged directly into the concentration tank, the concentration tank is bulky and difficult to manage. In order to make the subsequent equipment load evenly, it is necessary to set a regulating tank for draining mud and backwashing water.
Concentration
Concentration is to reduce the water content of the sludge and reduce the volume of the sludge, thereby reducing the amount of subsequent treatment. The muddy water is usually concentrated in a concentration tank, and the concentration that can be achieved by the mud is determined by the concentration time and concentration conditions. Sludge concentration has methods such as gravity concentration, air flotation concentration, micropore concentration, membrane concentration and biological flotation, and gravity concentration is commonly used.
Pretreatment
The dewatering performance of sludge is usually expressed by specific resistance. The smaller the specific resistance is, the better the dewatering performance of the sludge is. Generally, the specific resistance of the sludge is large, and direct dehydration is difficult. In order to improve sludge dewatering performance, it is often pretreated before sludge is dewatered. The pretreatment of sludge can be divided into physical pretreatment and chemical pretreatment. Physical pretreatment with heat pretreatment and freeze treatment heating can reduce the viscosity coefficient of the liquid, and freezing can separate the water from the solid through the form of ice crystals. Chemical pretreatment includes acid treatment, alkali treatment, and high-molecular flocculant treatment. At present, the most commonly used polymer flocculant (such as polyacrylamide) depends on its type, sludge properties, pH and concentration.
Dewatering
Sludge dewatering is the key to sludge treatment. By dewatering, the volume of sludge can be greatly reduced. The sludge has a solid content of more than 20% after dewatering, which is convenient for transportation. Sludge dewatering can be divided into natural drying and mechanical dehydration. Natural dehydration, such as natural drying, low processing cost, low maintenance management costs, but large area, low dehydration efficiency, dry and less climatic conditions, and therefore limited in application. At present, most of the mechanical dewatering is adopted, which has the advantages of small occupied area, large amount of treated mud, high solid content and good adaptability. The choice of dewatering machinery involves the dewatering characteristics of the sludge, the cost of the project, the operating costs, etc., which need to be determined after comprehensive comparison. For comprehensive performance and cost considerations, pressure filtration and centrifuge are the more rational choice for sludge dewatering.
Comprehensive Utilization of sludge from waterworks

Utilization of sludge from waterworks in sewage treatment
Basibuyuk et al. [3] studied the use of iron sludge in water purification plants as a coagulant to treat wastewater containing vegetable oil. The results show that iron-containing sludge is used as a coagulant alone. At pH=6 and sludge dosage is 1100mg/L, the iron-containing sludge is very good for oil, COD and total suspended solids in refinery industrial wastewater. Good removal efficiency; when 1000mg/L sludge is used in combination with 12.5mg/L ferric chloride, the removal rates of oil, COD and total suspended solids can reach 99%, 83% and 99%, respectively. Iron sludge has the same treatment effect as aluminum chloride and is enhanced when used in combination with ferric chloride.
Guan et al. [4] conducted a study on the removal of particulate contaminants from sewage by aluminum sludge in water purification plants. The results show that the addition of aluminum sludge in the primary treatment of sewage can increase the removal rate of suspended solids and COD in sewage. The aluminum hydroxide precipitate in the sludge removes 48-200 mmol of fine particles in the chemical coagulation process, and the optimum sludge dosage is about 18-20 mg/L; increasing the stirring speed or reducing the sludge floc The size can enhance the removal effect of suspended solids and COD. In the process of particle contaminant removal, no charge neutralization is involved. The surface of sewage and aluminum-containing sludge has negative charge, which is mainly combined with flocculation and physical adsorption.
Utilization of sludge from waterworks in other fields
Ren Biao et al. studied the production of fly ash-clay bricks with a volume ratio of 30% to 45% and a water content of 60% to 80%. The performance of the finished products reached the national standard (GB/T5101-98) [5] .
The results of the test of the landfill cover material of the sewage plant sludge made by Chen Shaowei et al. prove that the anti-seepage performance of the feed water plant sludge under the operating pressure of the general landfill compaction equipment meets the national standard; the heavy metal content is far lower than the "Contamination Control Standards for Agricultural Sludge" and does not detract from the agricultural value of the landfill after the closure; the pollutants contained in the rainwater penetrating the sludge cover will not be filled. The leachate treatment capacity of the buried field causes impact [6] . The water supply sludge is used in agriculture or gardens. When the application rate is small (20t/hm 2 ), it will not have a negative impact on crops and the environment. If it is used on special land or in mountainous areas and construction areas, the application rate can be relatively large. Some (20t/hm 2~2 00t/hm 2 ), but need to strengthen management and monitoring to avoid secondary damage caused by rainwater runoff and leachate.
Recovery of metal salts in sludge
Since the aluminum salt such as aluminum sulfate or polyaluminum chloride is widely used as a coagulant for water treatment in the water supply plant, the aluminum content in the sludge is high, and the aluminum content in the sludge solids is 15% to 40% [7] . Many scholars have carried out a series of researches on the reuse of sludge or the recovery of aluminum salts. The methods mainly include acidification, alkalization, ion exchange and membrane [8] .
Iron salt coagulants are also commonly used in water plants. After use, the iron salt coagulant mixes a large amount of impurities into a precipitate, and recovers the iron salt in the precipitate, which is a problem currently faced by water plants. The use of acid to regenerate iron salts requires the pH of the settled sludge to be reduced to 1.5 to 2.0. The method uses a large amount of acid, high processing cost and how to further reduce the processing cost, also needs to find a more convenient method.
Problems in utilization of sludge from waterworks
It is a negative method to dispose of the cement cake in the water plant, and the method of making the mud cake into useful articles is positive. However, there are still some problems in the current resource utilization of sludge:
(1) The raw materials for brick making and building materials have certain technical requirements, so the sludge for making products is required to be high. In most cases, a certain amount of additives need to be added to meet the requirements.
(2) When the sewage treatment of sewage from the water supply plant is carried out, the sludge usage is fluctuating due to the unstable nature of the sludge, which brings difficulties to the treatment.
(3) The manufacturing process is complicated and the cost is high.
(4) When a large number of products are produced from the dewatered sludge of the water supply plant, the amount of sludge in the water supply plant is insufficient, and it is impossible to form a scale production, and the price cannot compete with similar products.
Conclusion
The rational treatment of water supply sludge and the effective use of renewable resources are issues of common concern in all countries of the world. An effective sludge treatment method should take into account environmental and ecological benefits, social benefits and economic benefits. At present, most of the researches on the resource utilization of feed water sludge at home and abroad have remained at the laboratory level, and there have been few reports on large-scale promotion and use. In order to save costs, many water supply plants use simple methods such as landfill to treat feed water sludge, which can also cause unforeseen hazards while wasting resources. In summary, the resource utilization of feed water sludge is the ultimate way to treat water sludge. However, it is necessary to conduct more in-depth research to truly realize the mass resource utilization of water supply sludge and achieve comprehensive utilization.
